8.3 VEGETATED RIPRAP (JOINT PLANTING) For Exam ple:

8.2 DPeseription

Joint plunting reters to the insertion of Hive cattings tstakesy i the operangs or
Joants between the rock inamprup revetments as shown m Frgures 8-1 and 8-
Adternativels, the cuttings can be tamped o the ground at the same tume the
rock is being placed on the slope face. The later approach faciiitates installation
ol the cuttings but also complicates rock placement and increases the likehhood
of danze to the cuttings i the rock ix tailgated or dumped i place.

5.3.2  Objective

Live cuttings placed m this manner should extend into the so1l beneath the stone
aimor as ilustrated in Figure 8-1. The objective is 1o have these live cuttings
oot in the soil bencath the riprap. thus reinforemy the bank. anchoring the
riprap, and improving drainage by extracting soib moisture.

8.3.3 LEffectiveness

A vegetated riprap revetment Cjoint plantingy provides the following advan-

Lages:
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Figure #-1. Schemane illustration of an ostablished, growing vegetated nprap revetment,

« 1t improves the performance of the armor layer by preventing the washout
ot fines und by reinforcing the underlying native soil.

o 1t has a more natural appearance and is less visually intrusive than a strue-
tural treatment alone.

« It provides some ripurian cover and wildlife habitat,

It helps w slow water velocities near the bunk and trap sediment.

8.3.4 DMlaterials

Lite materials consist of cut stukes that are | to P inches in diameter amd
long enough o reach beyond the base of the riprap. as shown in Figure
$-1. Willow cuattings work best for this purpose. The cuttings must be fresh
and must be kept moist atier they have been prepared into uppropriate lengths.
They should be instaled the same day that they are prepared. The fnert con-
struction materials consist of rocks, which should be sived o resist dislodgment
by waves or currents and a filter course, which should be designed to prevent
wushout of fines in the native soil beneath the revetment.

8.3.5 Installation

The tollowing generdd guidelines and procedures can be tollowed for construct-
ing o veeetated rock reverment on a slope;

o Grade the bank back to a slope no greater than L4 :1 (H: V) and securs
the filter fabric on the slope. Place the rock armor layer on top of the filter
course, being caretul not to damage or puncture the filter layer.

« Tamp the live cuttings into the openings {joints) between the rock. It may
be necessary to use an iron bar or rod to create a pilot hole. The latter may
also be necessary for penetration through the filter fabric.

« The live stakes should be oriented as perpendicular to the slope as possible
with the growing tips protruding slightly above the finished face of the
rock, as shown in Figure 8-1. The basal end of the stake must fit snugly
in the hole beneath the revetment.

« Tamping the cuttings into the ground is best accomplished with a dead
blow hammer (i.e.. a hammer with the head filled with lead shot). Avoid
stripping the bark during tamping as this will stress and kill the stake.

« Place the stakes in a random configuration in the revetment at a density
ranging from two to four cuttings per square yard. The exactl placenwen
locations will depend on the positions of openings between the rocks.



For Example:

Vegetated Riprap (Joint Planting)
Joint planting is the insertion of five cuttings into the openings or joints between the riprap stones.

This vegetated riprap plan will use a method of joint planting which calls for placement of fill material and rock
overlay on the slope first, then planting of the live cuttings by tamping them through the rock layer and into the
soil layer underneath. Live cuttings placed in this manner will have to be long enough to extend through the rock
“layer and well into the soil below. The objective is to have these live cuttings root in the soil beneath the riprap.
This will reinforce the bank, anchor the riprap rock, and improve drainage by extracting soil moisture. This plan
intends to leave existing trees growing at the waterline, and will attempt to leave as many existing plants as
possible on the slope by pruning them to ground level before placement of the fill and stone layer, and allowing
them to resprout through the riprap layer from their roots. Many species will resprout readily.
The vegetated riprap provides the following advantages:

-It improves the performance of the rock overlay by preventing the washout of fines and by reinforcing the
underlying native soil.

-it has a more natural appearance and is less visually intrusive than the rock layer alone.

-it provides some riparian cover and wildlife habitat.

-1t helps to slow water velocities near the bank, which helps to trap sediment and build a soil layer.

Live Cutting Materials

Live materials consist of cut stakes that are 1
to 1-1/2 inches in diameter. The cuttings must
be fresh and must be kept moist after they
have been prepared into appropriate length.
They should be installed the same day they
are cut. Live cuttings will be tamped into the
openings between the rock. It may be
necessary to use an iron bar to create a pilot
hole. The live stakes should be oriented as
perpendicular to the slope as possible with the
growing tips protruding slightly above the}
finished face of rock. Tamping the cuttings
intc the ground is best accomplished with a
dead blow hammer. Exact placement of the
cuttings will depend on the positions of
openings between the rocks.
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Plant Species Available
For Cuttings

Trees
|

Black willow (Salix gooddingii)

Sandbar willow (Salix hindsiana)

Wiliow (Salix lasigéndra)

Fremont Cottonwood (Populus fremontii)
White alder (Alnus rhombifolia)

Box elder {(Acer negundo)

Western sycamore (Platanus racemosa)
li Blue elderberry (Sambucus mexicana)

Understory Shrubs

Coyote bush (Baccaris pilulans)
California Wild grape (Vitis californica)
Wild rose (Rosa californica)

California blackberry (Rubus vitifolia)




For Example:

Biotechnical and soil bioengineering stabilization provide attractive, cost-effec-
tive, and environmentally compatible ways to protect slopes against surficial
crosion and shallow mass movement. This guidebook discusses the general
principles andd attributes of biotechnical/soil bivengineering stabilization and
describes specific soil bioengineering measures that can be employed on slopes.
such as Bive stuking. live fascines, brushlayering. branchpacking. live crib walls,
and slope gratings. The conjunctive use of plants and earth-retaining structures
or revetments is also deseribed. This biotechnical approach includes plantings
on slopes above low toe-walls, on benches of tiered retaining walls, and in the
frontal interstices, or openings of porous retaining structures, such as crib walls,
gabions, and rock breast walls. [t also entails the use of vegetation in porous
hard armor revetments, such as rock riprap, gabion mattresses, and articulated
blocks. The book desceribes recent developments with biotechnical ground cov- ,
ers or “reinforeed grass” systems, which include the use of nets, mats, and other Figure 8-2. Photo of vegelated riprap revetment showing cuttings that have rovted
types of structural/mechanical reinforcement to improve the establishment and sprouted between the armor rocks.
pertformance of grass cover on steep slopes or temporary waterways.
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INFLUENCE ON STREAMBANK EROSION 57

mum seed min depends on soil, sites and climatic conditions. A horticulturist
famithiar with Jocal conditions should be consulted for recommendations. Site
preparation. mulching. and fertilization may also be required (o insure germi-
pation and establishiment tsee Chapter 6 tor guidelines).

3.2 INFLUENCE ON STREAMBANK EROSION

Streambanks wad desees are subjected o croston and scour by flowing water,
The erosive power of flowing water increases with velocity, Slope vegetation
cin help to reduce this tpe of erosion i the following manner: above ground
shoats bend over and cover the surface and ‘or reduce flow velocity adjacent o
the soil water interface, while below ground roots physically restrain or hold
sotl particles in place. The extent o which vegetation provides these benefits
depends upon the surface area of vegetation presented o the flow and the Hexi-
bility of the stems. Dense grass swards and low shrubby species that extend
numerous nonrigid branches and leaves into the flow (e.g.. willows) are the
waost elfective in this regard,

Some controversy exists about the wisdom ol allowing woody vegetation
o grow on levees, pariculrly on revetted sections. Objections that have
heen ratsed include loss of conveyance from increased roughness, difticuly of
mnspection. hindrance 1o ood-fighting operations, and alleged threats 1o struc-
el integrity as a result of root penetration and subsequent piping. In response

roughness will have a negligible effect on the stage of the design Hood. The
cltects of vegetation on the structural integrity of sandy Jovees was invest-
gated by Shields and Gray (1993). They conducted an extensive field study
along a o-mile reach of sandy channel levee adjacent to the Sacramento River
near Elvhorn, Calitornia, Their study concluded that woody vegetation did not
adversely alfect the structural integrity of o levee, Nooopen voids or conduits
clearly attributable o plant roots were observed in the levee, On the contrary.
the presence of plant roots reinforced the soil and increased the shear strength
ot the surface lisers i a measurable manner.

In European practice, segetation is often promoted as a mcans ol stabiliz-
iy both streambanks and tevee ~lopes. In Bavaria, West Germany. a com-
mon design practice is o constiuct widely spuced. vegetated levees. A niine
e ol phos, including reeds, grasaes. wnd trees. is used with riprap and other
standird engineering conirol measures W retard erosion ikeller and Brookes.,
PS4 Shickds (1991 imvestigated the influcnce of woody vegetation growing
M structural, nprap revetneat. His investization showed that the frequency
of revetment faiture was actuadly fower in vegetated reveunents as opposed to
unvegetuted sections. Vezctation helps o anchor the armor stones to the bank
and imcreases their B-oft resistanee. e addition, vegeted revetments provide
tiparian benefits and are less visually intrusive, as shown in Figure 3.1,
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Figure 3-1, Contuting views of streambank fevees, (@) Ruck niprap alone. ¢h) Vegoaed
T,



